On the Origin of SCPP genes by Venkatesh, B. et al.
On the origin of SCPP genes
Byrappa Venkatesh,a,b,* Alison P. Lee,a Vydianathan Ravi,a Ashish K. Maurya,c Vladimir Korzh,d
Zhi Wei Lim,a Philip W. Ingham,c Thomas Boehm,e Sydney Brenner,a and Wesley C. Warrenf
a Comparative Genomics Laboratory, Institute of Molecular and Cell Biology, ASTAR, Biopolis, Singapore
138673, Singapore
bDepartment of Paediatrics, Yong Loo Lin School of Medicine, National University of Singapore, Singapore
119228, Singapore
cDevelopmental and Biomedical Genetics Laboratory, Institute of Molecular and Cell Biology, ASTAR, Biopolis,
Singapore 138673, Singapore
d Fish Developmental Biology Laboratory, Institute of Molecular and Cell Biology, ASTAR, Biopolis, Singapore
138673, Singapore
eDepartment of Developmental Immunology, Max‐Planck‐Institute of Immunobiology and Epigenetics,
Stuebeweg 51, 79108 Freiburg, Germany
f The Genome Institute at Washington University, St. Louis, MO 63108, USA
*Author for correspondence (e‐mail: mcbbv@imcb.a-star.edu.sg)
In our paper (Venkatesh et al. 2014), we had proposed that the
duplication of Sparcl1 that gave rise to SCPP genes occurred in
the osteichthyan ancestor, because our data indicate that lamprey
and C. milii lack SCPP genes, whereas all osteichthyans possess
these genes. Ryll et al. (2014) have now proposed an alternative
possibility that SCPP genes were present in the gnathostome
stem group and were secondarily lost in chondrichthyans.
We agree that, based on our data, this alternative scenario cannot
be ruled out.
Ryll et al.’s (2014) proposition is based mainly on the
observation that the structure and histological appearance of
dermal bone in fossil placoderms and extant osteichthyans are
similar, suggesting a conserved molecular pathway underlying
its formation in the two lineages. In our paper, we had noted that
stem gnathostomes possessed dermal as well as perichondral
bone and had “speculated” that “one or more SCPP‐related
genes, probably Sparc, Sparcl1 or both, mediated the minerali-
zation of skeleton in these vertebrates.” As stated, this was a
speculation, and it does not exclude the possibility that, in
addition to the two genes mentioned as examples, other SCPP‐
related genes may have existed. Indeed, Sparcl1, either in its
present form or in an ancestral form, is a potential candidate; it is
absent from lampreys (Kawasaki et al. 2007; Mehta et al. 2013;
Smith et al. 2013) which lack mineralized tissues, but is present
in chondrichthyans and osteichthyans that possess mineralized
tissues. Although C. milii and other chondrichthyans have lost
perichondral bone, chondrichthyans still possess dentine tissues
and reduced dermal bone. The genes involved in the formation of
these mineralized tissues in chondrichthyans are currently not
known.
The phenotype resulting from the disruption of the spp1 gene
in zebraﬁsh presented in our paper indicated that all three types
of bones—dermal, perichondral, and endochondral—are
affected. This indicates the role of spp1 in the formation of
these bones in zebraﬁsh, but it does not necessarily reﬂect the
function of this SCPP gene in the osteichthyan ancestor. A
comparison of the genomic organization of SPARCL1 and its
daughter genes, the so called “SIBLING” genes that include
SPP1, in human (Supplementary Fig. X.2 in Venkatesh
et al. 2014) and the spotted gar (a basally branching non‐
teleost ray‐ﬁnned ﬁsh; http://www.ensembl.org/Lepisosteus_
oculatus/Info/Index) suggests that the genomic organization of
these genes in the osteichthyan ancestor was more like the
human locus. In zebraﬁsh, the sister genes of spp1 have been lost
and spp1 itself is located on a chromosome (Chr10) different
from that of sparcl1 (Chr1) (Kawasaki 2009). It is therefore
likely that the role of spp1 in dermal, perichondral and
endochondral bone formation in zebraﬁsh is derived compared
to its homolog in the osteichthyan ancestor. Indeed, disruption of
Spp1 in mice has suggested that it is not essential for normal bone
development in mice (Rittling et al. 1998), which is different
from that in zebraﬁsh. A signiﬁcant rearrangement of the
sparcl1‐spp1 locus and the appearance of lineage‐speciﬁc
groups of SCPP‐related genes in zebraﬁsh and other teleosts
(Kawasaki 2009) complicate the molecular mechanism of bone
formation in teleosts. Thus, the function of spp1 in zebraﬁsh
should be considered as illustrative of, but not an exact
representation of the function of spp1 in the osteichthyan
ancestor.
In summary, the alternative scenario for the origin of SCPP
genes as suggested by Ryll et al. (2014) is a possibility but it
remains to be veriﬁed.
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